Altered gene expression of brain-derived neurotrophic factor and receptor tyrosine kinase B in postmortem brain of suicide subjects.
Suicide is a major public health concern. Although authors of many studies have examined the neurobiological aspects of suicide, the molecular mechanisms associated with suicidal behavior remain unclear. Brain-derived neurotrophic factor (BDNF), one of the most important neurotrophins, after binding with and activating receptor tyrosine kinase B (trk B), is directly involved in many physiological functions in the brain, including cell survival and synaptic plasticity. The present study was performed to examine whether the expression of BDNF and/or trk B isoforms was altered in postmortem brain in subjects who commit suicide (hereafter referred to as suicide subjects) and whether these alterations were associated with specific psychopathologic conditions. These studies were performed in prefrontal cortex in Brodmann area 9 and hippocampus obtained in 27 suicide subjects and 21 nonpsychiatric control subjects. Levels of messenger RNA and protein levels of BDNF and trk B were determined with competitive reverse transcriptase-polymerase chain reaction and Western blot technique, respectively. The level of neuron-specific enolase messenger RNA as a neuronal marker was also determined in these brain areas. Messenger RNA levels of BDNF and trk B were significantly reduced, independently and as a ratio to neuron-specific enolase, in both prefrontal cortex and hippocampus in suicide subjects, as compared with those in control subjects. These reductions were associated with significant decreases in the protein levels of BDNF and of full-length trk B but not trk B's truncated isoform. These changes were present in all suicide subjects regardless of psychiatric diagnosis and were unrelated to postmortem interval, age, sex, or pH of the brain. Given the importance of BDNF in mediating physiological functions, including cell survival and synaptic plasticity, our findings of reduced expression of BDNF and trk B in postmortem brain in suicide subjects suggest that these molecules may play an important role in the pathophysiological aspects of suicidal behavior.